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Bioremediation of soils present a particular interest to researchers, providing a viable alternative for remediation 
technologies which use physical or chemical methods. The existence of organisms involved in bioremediation process 
depends on a number of factors listed in the paper. For the success of such a process appear the necessity to monitor on-
line the influence factors, which can be achieved using several sensors commercial purchased, or adapted to project 
requirements, especially we are referring to the pH sensor. Realizing a laboratory model for soil monitoring subjected to 
bioremediation, will lead us to a number of necessary conclusions for implementation of a similar system in the external 
environment, on different polluted sites. 
 





Soils in the same way as aquatic 
environments are the target of thousands of 
contaminants that vary in composition and 
concentration. These contaminants enter in the 
system as a result of a wide range of actions, such as 
the intentional application, waste disposal practices, 
accidental spills, land use patterns and atmospheric 
fallout [1]. In Romania the remediation of 
contaminated soil reentered in to the attention of 
authorities in the same time with accession to the 
European Union, aiming to implementing the most 
effective technologies, taking as example the 
external positive results.  
Among the most used technologies for 
decontamination of soil polluted can be mentioned: 
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Soil treatment on biological pathway it is a 
method which present interest for researchers, being 
less expensive than other methods, heaving in plus 
the advantage to protect the organic matter of soil. 
Bioremediation, is a technique that uses live 
organisms, with purpose to degrade or transform 
contaminants into their less toxic forms [3] 
 The existence of living organisms, according 
to [4], can be influenced by temperature, humidity, 
pH and presence of nutrients. For the lab model 
were taken into account these factors of influence 
listed earlier but, because the nutrients are dosed 
properly, at the start of experiment, for each type of 
organism used, was renounced to monitoring on-line  
this influence factor. 
 
2. Material and Method 
 
Temperature measurements are based on 
different phenomena and physical effects, where 
modification of temperature cause changing in 
properties or characteristics of materials: variation 
of geometric dimensions, the variation of electrical 
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resistance, the emergence of an electric voltage 
across the junction of two metals, the changing 
intensity of radiation emitted, the variation of the 
resonant frequency of a quartz crystal, etc.  
Thermocouples are capable to measure 
extreme temperatures but require techniques for 
achieving the reference temperature, are nonlinear 
and have a low level output signal.  
Temperature sensors with semiconductors are 
suitable for their implementation in integrated form, 
heaving a high level output signal, but cover a 
relatively narrow temperature range. 
Thermometers with metallic resistance have a 
better accuracy and linearity, but require a power 
source for excitement and a bridge measure circuit. 
Thermistors have the highest sensitivity but are 
highly nonlinear [5]. 
To measure the temperature in the laboratory 
model were chosen type T thermocouples (fig. 1.), 
heaving copper-constantan materials for junction  
and the recommended temperature range to be 
measured with them is -184 ... 400 ° C.  
These types of thermocouples can be used for 
applications in the refrigeration, food industry and 




Figure 1. Thermocouples used on lab model 
 
Measurement of moisture. Among the 
methods for measuring humidity, without taking soil 
samples, was chosen the electrical procedure which 
consists in variation of electrical conductance and 
electrical resistivity in function by soil moisture. 
The reason of choice was due to easy connection of 
the sensors on a data-logger, in order to carry out 
online monitoring.  
Concretely, for lab model was chosen the 
sensor SM 200 (fig. 2), its precision in 
measurements is ± 3% according to data provided 
by the manufacturer. [7]. 
PH measurement. Because a wide range of 
biological and chemical processes depend on pH, its 
measurement is one of the most common 
measurements performed by laboratories.  
Given the way of monitoring sensor, data-
logger, computer, in trying to obtain conclusive data 
using inexpensive sensors, from all current pH 
monitoring methods it was set the case of measuring 
with glass electrode and metal/metal oxide electrode 
(Sb/Sb2O3). 
Due to the fragility of the glass membrane of 
electrodes used for measuring the pH, on lab model 
is mainly used an antimony electrode specially 
adapted for measurement requirements. Data 
regarding the construction and functioning of this 
adapted antimony electrode are presented in the 
paper cited in the bibliography heading [2]. 
 For special cases where it is strictly 
necessary to use a glass electrode in measurements, 
is used an assembly with an operational amplifier. 




Figure 2. Moisture sensor used on lab model 
 
So, on the experimental model we are able to 
monitoring pH of soils using both, the specially 





Figure 3. Circuit diagram of high impedance input 
converter [6] 






Figure 4. Adapted antimony electrode for measurements 
on lab model 
 
 
3. Results and Discussions 
 
 If earlier, were presented sensors used on 
the lab model, in what follows will be submitted the 
whole system of monitoring (fig. 5) consisting of: 
computer, data-logger, Hidra-fluke, sensors. 
 
 
Figure 5. The monitoring system 
 
The lab model constructed (fig. 6) offers the 
opportunity to study bioremediation of soils 
contaminated by various industrial activities, monitoring 




Figure 6. Lab model for monitoring soil parameters (temperature, humidity, pH) 
 
An example, regarding system functioning is 
shown in fig. 7, where can be seen, in a graphically 
form, the response of thermocouples for temperature 
changes in the tested soil. To vary the temperature 
during testing, the soil was wetted with water 
having different temperatures. 













Functionality of lab model  is proven by 
verifying the accuracy of the information acquired 
by a number of other sensors and other equipment 
purchased commercially and of course, as well as 
sensors used for the laboratory model presented, 
properly calibrated in accordance with 
manufacturers specifications. In the future we will 
consider implementation of a similar system in the 
external environment, on different polluted sites, 
having as reference the experimental results what 
will be obtained in the laboratory.  
The monitoring system from external 
environment will be modified according to the 
technical requirements, depending of the 
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